We test the causal role of social capital, as measured by self-reported trust, in determining access to basic health facilities in Sub-Saharan Africa. To skirt reverse-causality problems between social capital and basic health, we rely on instrumental variable (IV) estimates. The results show that a one standard deviation increase in the level of localized trust leads to a 0.221 standard deviation decrease in the predicted value of doctor absenteeism, a 0.307 standard deviation decreases in the predicted value of waiting time and a 0.301 standard deviation decreases in the predicted value of bribes. As a robustness check, we also use a different database regarding a different health issue, namely access to clean water. We find that a one standard deviation increase in the level of localized trust leads to a 0.330 standard deviation increase in the access on clean water. All in all, social capital is found to have an important causal effect on health, even stronger that the one found in western countries.
Introduction
Starting with China's barefoot doctors in the 1930's, the provision of basic health care at the local level has been an innovative way of improving health in poor areas. The Alma-Ata international conference in 1978 acknowledged the success of local primary health care systems and recommended the generalization of their use across the globe. There is now almost a consensus that health systems concentrating on primary health care produce better outcomes, at lower costs, and with greater user satisfaction.
The importance of local health facilities is reinforced in sub-Saharan Africa, where communities are often faced with limited government resources and need to organize themselves to provide health services to community members. It is no exaggeration to state that basic health services are now in community hands in sub-Saharan Africa. As a result, the ability of communities to engage in collective action (e.g. by maintaining health facilities) and promote the relevant social norms (e.g. introducing sound hygiene practices) would appear to be crucial for health improvements in Africa. This ability is often referred to as social capital. Intuition suggests that communities endowed with more social capital should be better able to provide local health services, all else being equal, suggesting a causal relation between social capital and health. The aim of this paper is to test the relationship between social capital and heath in Sub-Saharan Africa.
The analysis here has profited from previous works in at least three ways. First, research using data from Western countries has found that health and social capital are connected , Rocco 2014 , D'Hombres et al. 2010 and Islam et al. 2006 . Since no such quantitative work is available for Sub-Saharan Africa, it will also be useful to compare the effect found across continents. Second, we also benefit from a now well-established line of research highlighting the relevance of the notion of social capital for economic analysis (see Algan and Cahuc, 2013 for a recent survey). In particular, there is now growing evidence that despite the lack of a precise definition, a sensible measure of social capital can be obtained through simple survey questions regarding trust. By using the exact same type of question, we are confident that the trust measure we use is a reasonable proxy for the notion of social capital to which we refer (Algan, Y., and Cahuc, P., 2010) . Last, thanks to the Afrobarometer initiative, good-quality data for many sub-Saharan countries are now available. This allows us to carry out rigorous tests of our assumption in over 1000 districts across 16 African countries.
The empirical analysis of the effect of social capital on the quality of community governance poses endogeneity problems: social capital and the quality of local public goods may be mutually reinforcing Rocco, 2014) . Individuals endowed with more social capital may indeed participate more in the provision of public goods. But equally those who are more involved in public-good activities may create more social links, have more trust in others and thus have more social capital. If this is the case, the coefficients on social capital in simple health regressions will be biased. We here use an instrumentalvariable (IV) approach to deal with these endogeneity problems. We construct a measure particular to each ethnic group, called "inherited trust", to instrument current trust. To this end, we use data on historically-determined patterns of ethnic land settlement collected by Murdock (1967) . We assume that individuals' trust levels are inherited along ethnic lines, in the spirit of Nunn and Wantchekon (2011) who underline the long-lasting impact of the slave trade on contemporaneous trust levels in Africa. Inherited trust can be assumed to affect current trust, but to be uncorrelated with our dependent variable, namely health-care quality. As a result, different levels of inherited trust only affect health via their effect on current trust. This allows us to say how health indicators would react to an exogenous change in current trust, and thus establishes the causal effect of social capital on health.
We find that social capital, as measured by trust, has a causal impact on access to health care in Africa. For instance, a one standard deviation increase in the level of localized trust leads to a 0.221 standard deviation decrease in the predicted value of doctor absenteeism, a 0.307 standard deviation decrease in the predicted value of waiting time and a 0.301 standard deviation decrease in the predicted value of bribes. Using an alternative data set as a robustness check, we also find that a one standard deviation increase in the level of localized trust leads to a 0.330 standard deviation increase in the access on clean water and to 0.080 standard deviation increases in hygienic practices. Our results provide large-scale evidence regarding the claim that social capital plays a causal and important role in access to basic health services in Africa.
The remainder of the paper is organized as follows. Section 2 provides a review of the literature. Section 3 describes data. Our empirical strategy is presented in Section 4 and the results appear in Section 5. Section 6 concludes.
Literature Review
Since "Health" and "Social Capital" are quite broad notions, some clarifications and definitions are in order. We first explain how social capital can be measured so as to appear in statistical analyses; we then briefly review the existing evidence on social capital and health. Since to the best of our knowledge there are only a limited number of comparable studies using African data, we describe the main features of the health situation in Africa and suggest the critical role that social capital may play in this respect.
Social capital: definitions, effects and measures
Social capital is a broad notion which is certainly helpful for thinking about what it is that connects individuals within a community. The well-known works of Putnam (2000) and Coleman (1990) discuss social capital in a convincing manner to explain the dynamics of contemporary societies. The use of the term "social capital" has now spread out beyond the world of academia. NGOs and governments, as well as popular discourse, regularly refer to social capital to explain various aspects of social life.
Economists have typically been rather reluctant to appeal to a notion that is so loosely defined and hard to measure (Sobel (2002) ). However, the emerging field of cultural economics has been successful in furnishing quantitative evidence that social norms and values do explain some current important economic outcomes. A key finding is that simple trust questions provides a good proxy for social capital. For instance, Uslaner (2008) Therefore, measuring the proteiform notion of social capital using simple trust questions should not be too much of a stretch (Uslaner , 2008; Algan and Cahuc, 2013) .
Social capital and health
The effect of social capital can be measured in several ways, follow a number of pathways and affect various health issues. However, despite its multidimensional nature, social capital is found to have a positive effect whatever the measure used (e.g. trust questions or number of friends), the possible pathways followed (e.g. better information or less free riding) and the various health issues considered (e.g. self-reports on health condition, diagnostics or mortality rates) 2 . To illustrate this robustness of the relation between social capital and health, we here review a number of studies that vary in their measures used.
D 'Hombres et al. (2009) find a positive and significant relation between individual selfreported health and various measures of social capital such as trust, participation in local organizations and social isolation. These results are confirmed by Ronconi et al. (2012) , who measure social capital by informal interactions in Argentina, and find that both men and women with more social capital report better health. Herian et al. (2014) examine the impact of average interpersonal trust on health at the state level in the U.S. They find that individuals report better health in States with greater social capital. Mental health is also found to be positively associated with various dimensions of social capital. For example, Borgonovi (2010) , who considers the extent to which social capital can promote individual well-being in the form of good physical and mental health, finds that individuals with more social capital generally fare better than individuals with less social capital. Carpiano and Fritterer (2014) using Canadian data find that trust is positively associated with mental health. In the same vein, there is some strong evidence that community voluntary organization, another dimension of social capital, is a good determinant of various forms of health. Brown et al. (2006) , for example, measure social capital by membership of religious groups and find that community social capital is strongly and negatively related to the number of cigarettes that smokers consume. The same type of association is found by Yoon and Brown (2011) regarding obesity in the US. Nauenberg et al. (2011) use the Petris index to measure social capital and show that more social capital is associated with fewer general practitioner visits, using data from the Ontario Health Ministry. Note that whether social capital plays a similar role in Africa is to a large part an open question.
The empirical analysis of the effect of social capital on the quality of community governance poses, however, endogeneity problems: social capital and the quality of access to health care may mutually reinforce each other , Rocco (2014) ). Rocco et al. (2014) , for example, address this problem of reverse causality by estimating a simultaneous-equations model. Using data from the first four waves of the European Social Survey for 26 European countries, they find a causal and positive relationship between self-2 Some sociologists such as Cattel (2001), Hawe and Shiell (2000) , Kennely et al. (2003) and O'Brien Caughy et al. (2003) have, however, provided evidence on a negative effect that social capital can have in health. O'Brien Caughy et al. (2003) , for example, find that in wealthy neighborhoods, children whose parent reported knowing few of the neighbors had higher levels of internalizing problems such as anxiety and depression compared to those who knew many of their neighbors. In contrast, in poor neighborhoods, children whose parent reported knowing few of the neighbors had lower levels of internalizing problems compared to those who knew many of their neighbors. 
Health in Africa
Despite very substantial progress, health systems in sub-Saharan Africa are generally considered to be the worst-performing in the world, even when compared to other poor continents like South America or Asia. Both health infrastructures and outcomes are often poor: for instance, only 58% of people living in sub-Saharan Africa have access to safe water supplies. Of the 20 countries with the highest maternal mortality ratios worldwide, 19 are in Africa. Africa counts for 11% of the world's population but 60% of individuals with HIV. These poor outcomes suggest that considerable improvements can be achieved. These improvements are in addition not that costly. For example, Morel et al. (2005) show that the use of insecticide-treated bed nets can reduce the incidence of malaria by 50 percent and mortality by 20 percent. The simple treatment of water to make it safe to drink can reduce endemic diarrhea by 37%. The use of condoms is an efficient way of preventing HIV.
The particularity of Africa, compared to other continents, is that major health improvements are within reach. We may then wonder what prevents these benefits from being realised. A critical review of the determinants of health in Africa is beyond the scope of the present paper (see Dupas (2011) for a stimulating survey). The point we make here is that a substantial portion of these potential improvements can reasonably be linked to social capital. For instance, social capital is likely to facilitate the diffusion of good practices via social networks.
There are indeed a number of instances of insufficient information preventing the adoption of sound health practices (Ensor and Cooper (2004) , Jyotsna and Somanathan (2008) ). Social capital can also operate through the ability of local communities to engage in collective action. It is important to bear in mind that local communities in Africa often face very limited government resources and need to rely on informal networks, facilities run by NGOs or local communities to access health care. Basic health inputs (e.g. whether there exists a building where it is possible to meet a doctor or whether the water is safe to drink) are in the hands of local communities. Information and collective action are only two examples of the channels via which social capital may have a considerable impact on health in
Africa, but suffice for us to conjecture that the health effect of social capital should be significantly larger in Africa than in Western Europe.
Data and variable definitions
We use three different databases to test the causal effect of trust on access to basic health care: the Afrobarometer (2005) Table 1 . The second database, the DHS is nationally-representative and includes over 300 surveys in more than 90 countries. We use versions V and VI of the DHS across 11 African countries. The data from DHS is matched to that from the Afrobarometer using geographical coordinates:
each household surveyed in the DHS is assigned to the Afrobarometer district of which the center is the nearest to its location using the great circle method (the circle formed on the surface of the Earth by a plane passing through the center of the Earth). Information on historical settlement patterns is drawn from the ethnographic Atlas of Murdock (1967) , which compiled a great deal of ethnographic work into one database and classified 1.167 societies around the world according to culture and societal institutions. This database contains information on the pre-colonial conditions and characteristics of many ethnic groups and tribes within Africa.
Additional information on the historical emplacement of ethnic groups' homelands and their current locations are drawn from Nunn and Wantchekon (2011) , which deals with the impact of the slave trade on trust in Africa.
3 A detailled description of the sampling units and enumeration areas can be found in the afrobarometer's survey manuel (pp 33-34) available at www.afrobarometer.org/survey-and-methods/survey-manuals
Social capital
Two indicators are used to measure social capital: generalized trust and trust in neighbors.
The first, generalized trust, is measured using the General Value Survey ( 
Indicators of the quality of access to basic health care
We consider three types of health outcomes.
(1) We use data from the Afrobarometer relative to health-center quality. Afrobarometer respondents were asked about the services of local health centers in each district regarding seven dimensions: the clinics being too expensive (EXP), a lack of medicines/supplies (MES), doctor absenteeism (DABS), long waiting times (LWA), dirty facilities (PFA), problems of illegal payments (ILP) and lack of attention/respect (LREP). (2) Using data from the DHS, we construct a composite index of water-treatment behavior (WTI) via principal components analysis. Our index, computed at the household level, captures most of the variance in the efforts made by households to make water safe to drink. (3) Using DHS data, for each district, we compute the variable Prop well corresponding the proportion of people using improved drinking water sources:
public standpipe, borehole, protected dug well and protected spring (as opposed to those who drink water from an unprotected source). Descriptive statistics of these indicators appear in Table 1 .
Empirical strategy
Two types of estimations are carried out: at the district level for the quality of health centers and access to safe drinking water; at the individual level for the water-treatment index.
At the district level, we consider various health indicators denoted by Health d (e.g. waiting time or lack of medicine).
We estimate the following equation:
The variable Trust is district-level trust, where the two trust measures, generalized trust (Trust_GVS) and trust in neighbors (Trust_Neigh ), will be considered separately. We control for a certain number of district characteristics Y d (see Table 1 for the descriptive statistics of these controls). We control for country fixed-effects and ε d is the error term. π = (π 0 , π 1 , π 2 ) are the coefficient of the parameters of interest.
At the household level, we estimate the following equation:
WTI i,d denotes the behavior of household i (the water-treatment index), in district d. We control for a certain number of household characteristics X i (see Table 1 for the descriptive statistics of these controls). Other variables are the same as described in equation 1.
If trust is endogenous, OLS estimation will not be consistent: we therefore appeal to instrumental variables. Our IV equation can then be specified as:
where Inherit is inherited trust in the district, used as instrumental variable (see below for details). Other variables are as defined in equations 1 and 2.
Instruments
We are looking for a variable that affects current levels of trust without having a direct effect on health issues. We here consider inherited trust. There is indeed evidence that current trust is rooted in long-term history. For instance, Nunn and Wantchekon (2011) show that slave trade still affects current levels of trust centuries after it took place. They show that this inherited trust is transmitted along the ethnic lines. For instance, let us consider the current level of trust of a member of the Bantu ethnic group. Part of his, or her, current level of trust is inherited from his Bantu ancestors. Now consider that this individual is now living in the Fon's territory. Since individuals do move while infrastructures don't, the inherited level of trust of the Bantu will have an impact on his current level of trust but not directly on quality of health related infrastructures in the Fon territory where he or she lives. Inherited trust is thus assumed not to be correlated with the error term.
Inherited trust is calculated from historical ethnic data on settlement patterns in Africa, taken from the ethnographic atlas of Murdock (1967) , which is used to map the territory of ethnic groups before the formation of modern countries. We delimit 282 historical ethnic territories, as shown in Figure 3 . A problem with instruments is caused by the selection of "weak" instruments, i.e.
instruments that are poor predictors of the endogenous variable we wish to instrument. To address this issue we run the first stage regression (4) and compute the corresponding Fstatistics. A common rule of thumb is to consider as valid instruments for which the Fstatistic, against the null, that the excluded instruments are irrelevant in the first-stage regression, should be larger than 10. The results of the first-stage regression are shown in Table 2 . The values of the F-statistics for inherited trust are 201 and 42 for trust in neighborhood and generalized trust respectively. A one standard deviation rise in the level of inherited generalized trust leads to a 0.233 standard deviation increase in the predicted value of current district generalized trust. The result is even stronger for trust in neighbors, with an analogous figure of 0.562 standard deviations. We can thus safely rule out any problem resulting from weak instruments here. Table 4 for generalized trust and Table 5 for trust in neighbors. Trust remains an important determinant of health-center quality: trust in neighbors is now significant for all seven health-center quality measures. We also find that five of our control variables are important for the quality of the health centers: wealth, participation in religious groups, the proportion of individuals in the district who participate in raising issues, age and membership in community-based organizations. Participation in local religious groups and membership in community-based organization are negatively correlated with the health-quality variables, while the correlation with wealth is positive.
Results

Social capital and Health
We now turn to the IV estimation results in Table 6 health-center quality. The IV coefficients are both more significant and larger, suggesting that OLS underestimates the true effect of trust on health-center quality. For example, we find that a one standard deviation increase in the level of localized trust leads to a 0.221 standard deviation decrease in the predicted value of doctor absenteeism, a 0.307 standard deviation decrease in the predicted value of waiting time, a 0.301 standard deviation decrease in the predicted value of bribes, 0.330 standard deviation decrease in the predicted value of problems of poor facilities. This a comforting result since, as expected, trust in neighbors plays a larger role than generalized trust regarding the ability to produce local public goods such as health centers.
Alternative sample: social capital and drinking water
The previous tests are based on subjective assessments of health variables (respondents simply indicates their perception of various quantity). We would like to check that our previous finding survive if we consider objective data on a different health issue. We here focus on water access for at least three reasons. First, data are available in many of the districts we here considered. Second, water access is both a private good (e.g. filtering water
at home) and a local public good (e.g. maintaining the pipe network). So we can test whether household are making individual effort to improve water quality and measure whether water infrastructures are present at the district level. Last, unlike our previous measures, the presence of water infrastructure (e.g. pipes) is objectively measured in the present dataset.
We first test the relationship between our social-capital measures and the water-treatment index at the household level, as expressed in equation 2. We estimate this equation using country fixed effects and controlling for a number of household and district-level characteristics. Table 7 shows coefficients from OLS estimation using trust in neighbors in column 1, and generalized trust in column 2. The estimated coefficients are insignificant for both trust variables suggesting that there is no relation between social capital, as measured by generalized and localized trust, and the water-treatment index. Wealthier, more-educated and younger households are more likely to adopt the best health-related behaviors and hygienic practices: the effects of these variables are substantial and very significant (p<0.001).
We now turn to the IV estimates which appear in the third and fourth columns of Table 7 .
Before interpreting the results, we first test the exogeneity of our instruments via Durbin and Wu-Hausman tests: the relevant p-values appear at the bottom of Table 7 Overall, our results confirm the hypothesis that trust has a causal impact on access to drinkable water. As expected we find a greater effect for localized trust. The use of instrumental variables suggests that the effect of trust is causal.
Robustness checks: historical controls
To 
Conclusion
This paper has considered the determinants of community capacity to manage health care in developing countries, focusing on the role of trust. Our results add to the previous literature by considering the specific case of developing countries, and particularly Sub-Saharan African countries. We showed that trust, viewed as a measure of social capital, has a positive and causal impact on health. The magnitude of the effect is large, with very significant coefficients.
By comparing the effect of trust on different health indicators we can provide insights on the social process that converts social capital into health. For instance, maintaining facilities such a well or boreholes, entails a public good dimension. If too much free riding is at work, the quality of these facilities will decrease. Since more social capital means more such public goods, social capital is likely to reduce free-riding. On the other hand, using treating water at home is a private good. We can thus conjecture that the positive effect of social capital found there follows another channel, most likely the diffusion of sound social norms among local networks. Whatever the channels that are followed, or the goods that are considered, social capital appears as a key determinant of the success of local health-care systems.
If we go back to our introductory example of barefoot doctors, it is of interest to note that the success of this initiative relied on social capital, among other things. For example, local communities in China at the time decided by themselves what their health-care priorities were. Barefoot doctors were thus efficient in part because communities were able to use their limited health-care resources where they were the most efficient.
As a consequence, policies to increase social capital would seem relevant for decision makers who aim to improve health in Africa. One important question is thus what such policies would look like. There is no clear consensus regarding the best way of enhancing social capital.
Especially if we think about rural Africa, there are only limited channels via which policies can be implemented in the field. It is possible that cost-effective ways of increasing social capital can be found. We can perhaps think of promoting volunteering among the young or providing basic training to leaders regarding consensus-building. Such strategies have for instance been found to be effective in Honduras (Brune and Bossert, 2009 ). The work presented here suggests that these are important questions to be addressed in future research. . Standard errors are in parentheses. All regressions are OLS with country fixed effects. The dependent variables are the variables describing the quality of health centers in the district. * Significant at 90%, ** Significant at 95% and *** Significant at 99%. The standardized coefficients are reported. Standard errors are in parentheses. * Significant at 90%, ** Significant at 95% and *** Significant at 99%. This table shows the results from IV estimations. The regressions include country fixed effects. The dependent variables refer to district health-center quality. Standard errors are in parentheses. The district-level controls are median age, economic conditions, the proportion of individuals with formal education, the proportion of individuals living in urban areas, the percentage who paid bribes in the districts, the percentage membership in CBOs and religious groups, the distribution of schools and health clinics within walking distance, and district roads and recreational facilities. * Significant at 90%, ** Significant at 95% and *** Significant at 99%. This table shows the results from IV estimations. The regressions include country fixed effects. The dependent variables refer to district health-center quality. Standard errors are in parentheses. The district-level controls are median age, economic conditions, the proportion of individuals with formal education, the proportion of individuals living in urban areas, the percentage who paid bribes in the districts, the percentage membership in CBOs and religious groups, the distribution of schools and health clinics within walking distance, and district roads and recreational facilities. * Significant at 90%, ** Significant at 95% and *** Significant at 99%.
Appendices
29
31
Figure 3: The historical territories of ethnic groups
The colors represent the density of population. Darker colors indicate higher density
